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outline

. Given the Fourier harmonics of the interface geometry, return spectral constraints.

1.1.1 spectral width

. The geometry of an interface is described by two functions, R = >, R; cos(m;6 — n;() and Z = . Z; sin(m;6 — n;().

(See global and coOla for more details.)

. The spectral width is defined

1 P q
M = ig(mj +nd) (RS + Z3). (1)

where p = pwidth, ¢ = qwidth are positive integers given on input, and m# = 0 for m; = 0, n = 0 for n; = 0.

1.1.2 tangential variations

. We seek to extremize the spectral width without changing the geometry of the interface. Accordingly, we restrict attention

to tangential variations, i.e. variations of the form

SR = Ry du, (2)
0z = Zg ou. (3)

. To preserve stellarator symmetry, we consider du = ), uy sin(mgf — ni().

. The variations in the Fourier harmonics of R and Z are given by

OR;

f%d@d( Ry 0u cos(m;0 —n;(), (4)

0Z; 7{ dhd¢ Zy du sin(m;6 — n;(), (5)

The first variation in M as

M = 7( ]{ d0d¢c (Ry X + Zy Y) bu, (6)

where X =7 (m +nf)R; cos(m;0 —n;() and Y = 3, (m] + nf) Z; sin(m;0 — n;()

1.1.3 extremizing condition

. The condition that §M = 0 for arbitrary du is

=Ry X+75Y =0. (7)

. The derivatives of M with respect to the uj are given

oM .
T = f%dedg (RoX + ZgY ) sin(mp0 — ni.C). (8)



1.1.4 comments

10. For pwidth= 2, and ignoring the n? term, we see [1] that X = —Ryyg and Y = —Zyy, and the extremizing condition reduces
to RgRgo + ZpZgp = 0, which is equivalent to the equal arc length condition, Rz + Zg = const.

11. The derivatives of the spectral constraints, I = RyX + ZyY, are derived using sin(«a + ) = [sin(a + §) + sin(a — 3)] /2

to give

or
OR;

oI
07;

R, oX
kil alall
or, "~ TR,

1 . .
3 Z [—(mjAr + mp)j) Ry sin(a; + o) — (mjAg — my ;) Ry sin(a; — au)] (9)
k

02, oy
or," " 'aR,

1 . .
5 Z [+(mj A + mpA;) Zy sin(oy + ax) — (mjAe — miA;) Zy sin(o; — o)) - (10)
i
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